NRC INSPECTION MANUAL NMSS

I NSPECTI ON PROCEDURE 88015

HEADQUARTERS NUCLEAR CRI Tl CALI TY SAFETY PROGRAM

PROGRAM APPLI CABI LI TY: 2600 and 2630

88015-01 | NSPECTI ON OBJECTI VES

The obj ectives of the Headquarters Nucl ear Criticality Safety (NCS)
Program i nspection procedure are to ensure that:

01.01 The regul atee maintains an effective nuclear criticality
saf ety programthat has established and mai ntains configuration
control over all facility and process operations that affect NCS.

01.02 The regul at ee obt ai ns NCS advi ce froman NCS functi on ( NCSF)
that acts independently fromthe production function.

01. 03 The regul at ee avoi ds undue ri sk of i nadvertent criticality,
i.e., the regulatee's activities are conducted safely.
88015-02 | NSPECTI ON REQUI REMENTS

02.01 Managenent and Administrative Practices for Nucl ear
Criticality Safety

a. Objectives

1. Verify’that managenent has establ i shed and comruni cat ed
an adequate NCS policy for workers and plant
or gani zati ons.

2. Verify that managenment, supervisors, and operators are
responsi ble for and are trained in NCS.

3. Verify that a nmeans for nonitoring the effectiveness of
t he NCS program has been established.

* See Section 03.00 (d)(e) for special definitions and
expectations of the terms "verify" and "confirm used in
this procedure.
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4. Verify that an NCS technical function independent of
operati ons has been established.
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b. Requi r enent s

1. Plant Policy for Nuclear Criticality Safety. Every two
years, verify by observations, docunment review, and
di scussions that witten plant policy describes each
enpl oyee's authority and responsibility for nuclear
criticality safety, includingthe shut down of operations
and the authority torestart operations foll owi ng such a
shut down.

During every i nspection, verify that the policy defines
organi zational authority and responsi bility for nucl ear
criticality safety. Through di scussion with a sanpli ng
of Iine managers, verify that |ine managers are trai ned
and know their responsibilities under this policy.

2. Plant Manager's Responsibility for Nuclear Criticality
Safety. During every inspection, verify by observati on,
docunment review, and di scussion that the plant manager
has enpower ed every enpl oyee and pl ant departnent with
the authority and responsibility to ensure nuclear
criticality safety. Verify that the plant manager
accepts overall responsibility and continues to show
interest in NCS. Verify that the plant manager hol ds hi s
or her staff accountable for NCS.

3. Operations Mnagers' Responsibilities for Nuclear
Oiticality Safety. During every inspection, verify that
sel ected | i ne managers accept their NCSresponsibilities
and carry out their responsibility for nuclear
criticality safety. Verify by observati on, di scussi on,
and docunent reviewthat authorities and responsibilities
have been conveyed to individuals in each manager's
or gani zati on. Verify and evaluate nmanagenents
i nvol vement in ensuring the effectiveness of the NCS
programto avoid undue risk of nuclear criticality.

4. Qperations Supervisors' Responsibilities for Nuclear
Criticality Safety. During every inspection while
i nspecting processes with new NCS eval uations, [see
02.02(b)(3)] conduct discussions with sel ect operations
supervisors to verify their understanding of their
responsibility for nuclear criticality safety. Verify
t hat the supervisors participate in the devel opnent of
operating procedures; provide training; require that
oper ators have an under st andi ng of procedure and safety
considerations to do their duties w thout undue ri sk;
confirmconpliance with NCS specifications; and require
conf ormance wi t h good safety practi ces. Assess sel ect ed
supervi sors' understanding of NCS requirenments about
operations under their control. To verify supervisory
acceptance of responsibility for NCS, eval uate sel ect ed
supervi sors' assessnent of the effectiveness of NCS
training.

5. Nuclear Criticality Safety Function's Responsibilities.
Every two years, verify by discussions with plant,
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operations, and NCS managenment and by review of
organi zati onal docunents that the NCSF reports to seni or
pl ant managenent i ndependent of operations managenent.

During every inspection, verify by discussions with
oper ati ons and NCS st aff t hat t he NCSF provi des t echni cal
gui dance on all changed or newspeci al nucl ear materi al s
(SNM operations and procedures, including desi gn; and on
i nspection, audit, and investigation results. Verify
that the NCSF maintains famliarity with current safety
st andar ds, gui des, and codes; maintains famliarity with
al | plant operations; and provides i nformati onin the NCS
training progranms. Verify that the NCSstaff is trained
to do their function.

6. Support Function Managenent Responsibilities for Nuclear
Criticality Safety. Every two years, verify support
function managenent's involvenent in ensuring the
ef fecti veness of the NCS programto avoid undue risk to
nuclear criticality safety, and evaluate selected
managers' know edge of, and acti ons taken, to nonitor the
nucl ear safety program

7. Managenent | nvol vement in Provi di ng Witten
Adm nistrative and Operating Procedures. Every two
years, verify by observation, review of docunents, and
di scussion that managenent requirements exist for
adm ni strative procedures to definetheinterface between
operations, nuclear criticality safety, and other
operations support functions. Verify that such
procedur es do exi st and are adequate to ensure t hat NCSF
I's consul ted before a change or new activity that could

affect NCS is initiated. Verify that NCSF has
adm ni strative procedures that define howNCSI|imts and
controls will be devel oped within the NCSF.

8. Nuclear Criticality Safety Training. Every two years,
verify by di scussi on t hat nmanagenent has est abl i shed NCS
requirements for initial and refresher training for all
fissile material handlers, their supervisors and
manager s, support function engi neers and nanagers, and
t he NCSF staff.

9. Nuclear Criticality Safety Advisory Comm ttee. Every two
years, verify that the plant manager has chartered and
mai ntains a conmmttee to advise the manager on NCS
matters. Verify that the commttee is staffed by
qual i fi ed nenbers and i s functioning effectively. Verify
that plant managenent has received and tracked
recomendations fromthe conm ttee and has taken acti on
on recomendations accepted or has docunent ed
justification for nonacceptance.

02.02 Nuclear Criticality Safety Function

a. Objectives
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1. Verify that the admnistrative procedures adequately
i npl ement t he NCS programdescri bed i n pl ant docunents,
including the license or certificate.

2. Verify that procedures exist for requiring NCSF staff to
eval uat e each proposed process change and to establi sh
appropriate NCSlimts for control | ed paraneters and NCS
controls process conditions.

3. Verify that NCS evaluations are based on validated
met hods.

4. Verify that NCS evaluations identify all criticality
scenarios and establish NCS limts for controlled
parameters and NCS control systens to prevent
criticality.

5. Verify that the NCS eval uati ons are adequat e.

6. Verify that the NSCF is i ndependent fromthe production
function.

b. Requi r enent s

1. Admnistrative Procedures. Every two years, verify by
observati on, discussion and docunment review that the
adm ni strative procedures are adequate for the
i npl ement ati on of the NCS program

During every i nspection, verify that any changes to the
NCS adm ni strative procedures for the NCS program are
appropri ate adequate and effectively inplenented.

2. Qualification of Staff. Every two years, verify by
di scussi on and docunent revi ewt hat t he NCS anal ysts and
t he senior reviewers are qualifiedto dotheir respective
saf ety functions.

During every inspection, verify by discussion and
docunment review that only qualified staff perforned
saf ety functions for the establishment of new safety
anal yses and revi ews of new operati ng procedures. [ See
02.02(b)(3).]

3. Validation of Methods. For all safety evaluations
est abl i shed (newor nodified) sincethelast headquarters
i nspection, verify by di scussi on and docunent revi ewt hat
the regul atee used only validated anal ytical nethods.
For analytical methods identified in the |icense or
certificate and used since the | ast inspection, verify
t hat t he nmet hods were not nodified after the validation
process was conpl et ed. For new anal ytical nmethods,
verify that the met hods were val i dated i n an appropriate
manner and that a validation report was witten and i s
bei ng mai nt ai ned.
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If there are not sufficient new evaluations to review,
sel ect several ol der eval uati ons fromhi gher risk areas
of the plant for verification during the inspection.

4. Nuclear Criticality Safety Eval uati ons. For eachfissile
unit operation nodifiedsincethelast inspection and for
each new operation [ See 02. 02(b)(3)] verify by docunent
revi ew, observation, and discussions that:

(a) An NCS evaluation exists for the revised or new
process and that it accurately reflects the existing
pl ant configurati on.

(b) Each process eval uationidentifies andincorporates
realistic or conservative assunptions for the
process description and conditions.

(c) The evaluation provides conpl ete accident pathway
anal yses for contingencies that could lead to
nuclear criticality. Verify that the operations
staff participates in the identification of
conti ngenci es. Verify that the mnmethod(s) to
identify the contingenciesis (are) specifiedinthe
eval uati on.

(d) \here possible, two i ndependent NCS control systens
have been established for each accidental
criticality pathway. Verify that the NCS control
systens ensure that at least two unlikely,
i ndependent, and concurrent changes in process
conditions nmust occur before criticality is
possi ble. Verify that passive engi neered controls
are sel ected over active engi neered controls, when
feasi ble, and that active engineered controls are
selected over admnistrative controls, when
f easi bl e.

(e) The controll ed paraneters and their associ ated NCS
limts are identified. Verify that the NCS|limts
and NCS control systens are adequate to control the
ri sk of nuclear criticality.

(f) The eval uation has sufficient detail andclarity to
al l ow an i ndependent assessnent.

5. Independent Reviews of Nuclear Criticality Safety
Eval uati ons. During each inspection, for the safety
evaluations identified in 02.02(b)(3), verify by
di scussi on and docunent review that the independent
revi ews were conpl et ed and wer e docunented. Verify that
the revi ews were done i ndependently, that the revi ewed
material isidentifiedinthe docunentation, andthat the
revi ews provi de assurance that theinitial anal yses were
realistic. Verify that the NCS |limts for controlled
paranmet ers and NCS control systens were di scussed with
oper ati ng managenent and t hat operati ng managenent has
agreed to and are inplementing the limts and controls.
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Safety Criteria. During eachinspection, for the safety
evaluations identified in 02.02(b)(3), verify by
di scussi on and docunent review that the specified NCS
limts on controll ed paraneters and NCS control systens
assure subcriticality by providing a defense-in-depth
(doubl e contingency practice) for each identified
potenti al pathway for nuclear criticality. For the sanme
anal yses, verify that the anal yses showthat margi ns of
safetyonthe NCS|limts satisfy the plant and | i cense or
certificate requirenents. Verify that the reliance is
pl aced on passi ve or active engi neered NCS control s, when
practicable, or that reliance on adm nistrative control s
Is justified in witing.

02.03 Plant Activities

a. Objectives

1.

Verify by observation and di scussi on t hat assunpti ons and
anal yses for the NCS eval uati on are consi stent with the
process and operations, and all NCSlimts and control
systens are adequate for NCS

Verify that NCSl1imts and control systens identifiedin
t he new or revi sed safety anal yses are in place and are
bei ng fol | owed.

b. Requi r enent s

1.

Pl ant Tour. Tour the facility to maintain famliarity
with the entire process. Confirm that NCS practices
observed seem sati sfactory.

Qbserve Operations/lnplenmentation of New Safety
Eval uations. During each inspection, only for the new
saf ety anal yses identified in 02.02(b)(3), verify by
observati ons, discussions, and docunent review that
managenent functions (est abl i shment of witten
procedures, operator training, and postingof limts) and
pl ant activities are bei ng conduct ed as describedinthe
requirenments inthe safety eval uati on and the |l i cense or
certificate. This verification effort includes the
physi cal presence of NCS control systens as descri bed in
the new or revised safety evaluation; the as-built
i nspecti on docunentation by the regul atee; control of the
process environnment; establishnment of procedures for
oper ati ons, mai ntenance and surveillance; postings and
| abeling requirenents; training of staff for new NCS
requi renments; and provisions for i nspections and audits
of new requirenents.
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02.04 Configuration Control Programfor Nuclear Criticality Safety

a. Objectives

1. Verify that the program requires maintenance of
docunmentation defining the system configuration,
oper ati ons, and mai nt enance.

2. Verify that the program requires that the NCS staff
provi de gui dance for process design, NCS [imts and
control s for operating procedures, and operator training.

3. Verify that the program requires the conpleted NCS
eval uati ons and i npl enenti ng procedures be included in
the configuration control system

4. Verify the engineering control notices are i ncorporated
into NCS evaluations within an established tine period.

b. Requi r enent s

1. Program Every two years, verify by di scussion, docunent
review, and observation that the regulatee has a
managenent system for generation and retention of
docunent s t hat define t he establishnment and mai nt enance
of the plant NCS bases. Verify that the system
sinplifies revising procedures and requires that
supervi sors participateinthe devel opment of procedures.
Verify that the programdefines the interaction between
NCSF, operations, engineering, maintenance and ot her
support functions. Verify that the docunents definethe
site design bases; facility design bases; unit process
descriptions, including Process and Instrunentation
Drawi ngs (P& Ds) and process materials flows; floor
pl ans; controls for novenment of SNM post ul at ed pat hways
to criticality accidents (hazards anal yses); safety
anal yses for all pathways including safety limts and
controls systens to prevent the accidents; maintenance
requirenents for the safety control systens; training
requirenents for the safety limts and control systens;
mai nt enance, calibration and surveillance for safety
control systens; and i nspecti on and audit requirenents.

For those plant configurations that are nodified in
accordance with approved engi neering change noti ces,
ensure that the configuration control systemidentifies
NCS eval uati ons and procedures that may be affected.

2. Nuclear Criticality Safety Eval uations. For eachfissile
unit operation nodifiedsincethelast inspectionandfor
each new operation, verify by docunment review
observati on, and di scussions that an NCS eval uation is
mai nt ai ned within the configuration control systemfor
the revised or new process.

88015 - 8 - | ssue Dat e: 12/ 20/ 96



3. Miintenance, Calibration, and Surveillance of Safety
Syst ens. Every two years, verify by observation,
di scussi on, and docunent reviewthat the configuration
control programprovides for the inclusion of the NCS-
engi neered control systems to be entered into the
mai nt enance program that the maintenance program
requires the establishment of schedul es for preventive
mai nt enance, calibration, and periodic surveillance as
required by the reliability evaluation section of the
saf ety eval uation; and that replacenent parts for NCS
control systens are control |l ed and have been approved f or
use in the safety anal yses.

During every inspection, for each safety evaluation
identified per 02.02(b)(3) for review, verify that the
mai nt enance schedul es are consistent with the safety
anal yses.

4. Procedures. During each inspection, for each safety
evaluation reviewed per 02.02(b)(3), verify by
observation, discussion, and docunent review that the
operating procedures contain the NCS Ilimts for
control | ed paraneters, prescribe the NCS control systens,
and identify the requirenments for safe operation of
active engi neered and adm ni strative NCS control systens.
Verify that, as appropriate, nmaintenance, calibration,
and surveillance procedures are in place. Verify that
NCS training, inspection, and audit requirenents have
been docunmented and are in effect.

5. Configuration Control Change Procedure. Every two years,
verify by observation, discussion, and docunent review
t hat the process for maki ng changes to the configuration
control program has been docunented. Revi ew the
procedure to verify that the procedure provides for the
establ i shnment and retention of records for eval uations
revi ewed per 02.02(b)(3).

Duri ng each i nspection, for safety anal yses establi shed
since the last inspection, verify that the change
procedure for the configuration control programhas been
fol | owed.

6. Configuration Control Training. Every two years, verify
by di s-cussi on, observation, and docunent revi ewt hat the
content of the performance-based training for the
configuration control programhas been established andis
adequate for all enployees. Verify by discussion with
sel ect ed managers, supervisors, and operators that the
training has been effective.

02.05 Nuclear Criticality Safety Change Control

a. Objectives

1. Verify that a change control process exists and is
adequat e.

| ssue Date: 12/20/96 -9 - 88015




02. 06

a.

88015

2. Verify that the change control process ensures that
changes potentially affecting NCS are identified,
revi ewed, and eval uat ed.

3. Verify that the change control program ensures that

process and control systens were consistent with NCS
eval uati ons before comencenent of operations.

Requi r enent s

The verification requirenents in this section of the
i nspecti on procedure shoul d focus on the newor nodified NCS
eval uations identified in 02.02(b)(3).

1. Docunentation. Every two years, verify by observati on,
di scussi on, and docunent reviewthat witten procedures
exi st for NCS change control. Verify that the procedures
identify the process for effecting change, including
responsibility for operations to initiate a change
request, responsibility for preparing docunments for
process description, NCSIimts and controls, nmai ntenance
and surveill ance procedures, pre- and post- inspection
and verification procedures and records, postings, and
future inspection and audit requirenents.

2. Verification. During each inspection, verify by
observation, discussion, and docunent review that an
appropriate change control programis in place and is
effective for analyses established since the |ast
i nspection. Verify that pre-operational inspections were
conducted for changed operations.

Operating Procedures

bj ecti ves

1. Verify that a program exists to ensure that witten
procedures, including NCS consi derations, are adequate
and accessible to operators.

2. Verify that operating procedures for changed processes
are up-to-date and that operators are trained in their
use.

Requi r enent s

The verification requirenents in this section of the
i nspecti on procedure shoul d be based on t he NCS eval uati ons
identified in 02.02(b)(3).

1. Nuclear Criticality Safety Limts and Controls. During
each i nspection, verify by observati on, di scussion, and
docunment reviewthat NCSlimts on control |l ed paraneters
and NCS control systens identifiedinthe NCSeval uation
sel ected are containedinwitten operating procedures.
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02. 07

Verify that operating staff can shut down t he new process
if NCS instructions are not clear or do not cover the
operating node and that restart authority is specified
foll owi ng a shutdown.

2. Nuclear Criticality Safety Participationin Establishnent
of Procedures. [Region Staff responsibility.]

3. Docunent Control of Operating Procedures. [Region Staff
responsibility.]

4. Operators Trainedin Operating Procedures. [Region Staff
responsibility.]

5. Deviations From Procedures. [ Regi on St af f
responsibility.]

Mai nt enance for Nuclear Criticality Safety

Obj ecti ves

1. Verify that the maintenance programis structured to
ensure that procedures are developed for regularly
schedul ed and off-normal maintenance, including NCS
consi derati ons.

Requi r enent s

The verification requirenents in this section of the
i nspection procedure should be based on the new NCS
eval uations identified for review in 02.02(b)(3).

1. Schedul ed Mai nt enance and Cali brati on. Every two years,
verify that a programis in place to ensure mai nt enance
schedul es are est abl i shed/ adhered to and are adequate for
active NCScontrol systens and that cali bration schedul es
are established for all NCS control systens and that
these schedules are consistent wth Ilicense or
certificate conmtnents.

2. Witten Procedures for Mintenance and Cali bration
[ Region Staff responsibility.]

3. Training of Maintenance Personnel. [ Regi on Staff
responsibility.]

4. Functional Testing. [Region Staff responsibility.]

02.08 Nuclear Criticality Safety Training

a.

Obj ecti ves

1. Verify that the NCS training program ensures that
managers, supervisors, and staff are trained in the
nature of and responsibility for NCS.
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3.

Verify that the training programensures that all staff
with access to fissionable material areas has appropriate
initial and periodic training.

Verify that the NCS training curriculumis adequate.

b. Requi r enent s

1.

02. 09

New Staff. Every two years, verify by discussion,
docunent revi ew, and direct observationthat the training
program requires that all staff having access to SNM
areas receive training on the fission process, the NCS
program the energency program and each individual's
authority and responsibility for NCS. Verify that each
SNM handl er is required to receive on-the-job training
and is tested to confirmthat the SNM handl er has the

required skill to conformto the witten procedures for
his or her operation. Verify that the NCSF helps
supervi si on, upon request, in training personnel.

Retraining by Position - Managers, Supervisors,
Operators. Every two years, verify by discussion
docunment review, and observation that the training
program ensures that each i ndividual recei ves

performance- based NCStraining (know edge and skills) to
understand his or her personal and organizational
authority and responsibility for nuclear criticality
safety. Shutdown authority when NCS is in doubt and
restart authority should be covered.

Training Curricula. Every two vyears, verify by
observati on, discussion, and document reviewthat the
curricula contain discussions of the fission process,
ki netic energy rel eased during a fission burst, radiation
rel eased during the burst and foll owi ng t he burst, health
effects from the criticality, and a review of NCS
excursion events. Verify that the curricula contain
descriptions of the neutron behavior in fissioning
systens and t he pl ant control paraneters used to prevent
plant criticality. Verify that causes, nmeans of
term nation and | essons | earned are discussed. Verify
that the required response to the criticality alarm
signal and to pl ant policy and procedures i s di scussed.
Every year, verify that the curricul acontain di scussions
of NCS control paraneters.

Testing and Records. [Region Staff responsibility.]

Nuclear Criticality Safety lInspections, Audits, and

| nvesti gati ons

a. bjectives

1.

88015

Verify that the NCS programrequires that the NCS staff
i nspect process operations and audit perfornmance for NCS.
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2. Verify that the NCS programrequires that the procedural
vi ol ations, equi pment, or systemfailures related to NCS
are reported, reviewed, and t hat resol uti ons are tracked.

b. Requi r enent s

1. |Inspection Program Every two years, verify by
observati on, discussion, and docunment review that the
regul at ee has an i nspecti on programthat requires every
i ndividual toreport all detected violations of witten
NCS requi rements. The reporting, as a m ni nrum nust be
given verbally to area supervisionandinwitingtothe
NCSF. Verify that area managenent representatives and
NCS staff are required to routinely inspect all areas.
Verify that corrective actions are controlled by witten
instructions approved by the NCSF. Verify that the
regul at ee has aninternal reporting programfor all such
events and that such reports are screened pronptly to
deci de appropriate action. Verify that the NSCF staff
are required to i nspect each newinstallation to ensure
t hat control s required by the NCS eval uation are i n pl ace
prior to startup.

2. Audit Program Every two years, verify by observati on,
di scussi on, and docunent reviewthat audit teans assess
t he adequacy of the NCS programat | east annually or as
required by the license or certificate. Verify that the
audit teamreport is forwarded to pl ant managenment and to
appropriate plant staff. Verify that corrective actions
for violations of witten requirenents are assigned to
individuals and are scheduled. Verify that plant
managenent accepts or rejects each audit reconmendati on
and that corrective actions are schedul ed and conpl et ed
or schedul ed for conpletion.

3. lnvestigation Program Every two years, verify by
observati on, discussion, and docunent review that the
regul atee has a witten investigation programand has a
trained cadre of investigators. Verify that the
regul at ee has an internal reporting programfor events
and that such reports are screened pronptly to decide
whet her an investigation is appropriate. For those
events requiring an investigation, ensure that the
investigationis initiated pronptly and conpleted in a
timely manner.

4. Corrective Actions. Every two years, verify by
observation, discussion, and docunent review that the
regul atee has a program to confirm the adequacy of
corrective actions and that t he regul at ee has i npl enent ed
the program Verify that the regul atee has a programto
anal yze and trend reportable events and to devel op
| essons-1 earned fromthe anal yses.

02.10 Criticality Alarm Monitoring Systens

a. Objectives
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b.

02.11

a.

b.

88015

1.

Verify the adequacy of the nonitoring/alarmsystemdesign
and performance requirenents.

Requi r enent s

1.

SystemDesign. Every two years, verify by observati on,
di scussion, and docunent review that system design
features include dual detector coverage of all areas,
that electronic |l ogic requires that two detectors be in
t he alarm node before sounding the alarm that audio
al arms and, as necessary due to noise levels, visua
alarms are available, that system surveillance is
provi ded to warn of detector failure, and that secondary
enmer gency power is provided.

System Sensitivity. Every two years, verify by
observation, di scussion, and docunent reviewthat al arm
set points are set to al armwhen radi ati on | evel s exceed
the regulatory limts. Verify that access to the al arm
set points is controlled to prevent inadvertent
nodi fication of the set points.

System Testing. [Region Staff responsibility.]

Nucl ear Criticality Safety Energency Response

Obj ecti ves

1.

Verify that the emergency response programis adequate
for response to criticality events.

Requi r enent s

1.

Emer gency Pl an. Every two years, verify that the
enmer gency plan for nuclear criticality has been prepared
and approved by managenent; that the plan requires that
procedures cl early desi gnate evacuati on routes and t hat
such routes are clearly identifiedand adequate |ighting
wi || be avail abl e duri ng an enmergency; and t hat t he pl an
requires that on- and of f-site organi zati ons are i nf or nmed
of conditions that m ght be encountered.

Verify that the plan requires that NCS precautions for
firefighting be included in the energency procedures;
that the on- and of f-site energency response personnel,

including fire response personnel, be provided wth
gui dance and adequate training for fightingfires in fuel
handl i ng areas. Verify that the plan includes

criticality safety considerations and i s approved by t he
cogni zant safety organi zations. Verify the planrequires
that, for areasinwhichfirefightingrestrictions exi st
because of criticality safety concerns, appropriate
postings be in place to clearly and concisely portray
such restrictions. Verify that a Prefire Plan is
avai l abl e for any facility or process in whichthethreat
of fire exists and nuclear criticality is a concern.
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2. Energency Procedures. Every two years, verify that
procedur es are adequate to i npl enent t he emer gency pl an.

3. Controlled Evacuation of Personnel. [ Regi on St aff
responsibility.]

4. Accountingof Personnel. [Region Staff responsibility.]

5. Controlled Reentry. [Region Staff responsibility.]

6. Testing of Monitor Alarm System [ Region Staff
responsibility.]

7. Drills. [Region Staff responsibility.]

88015-03 | NSPECTI ON GUI DANCE

03. 00 Backaround

a.

b.

Possessi on, use, and handling of special nuclear materi al
(SNM at fuel cycle facilities are regul ated under 10 CFR
Part 70 and 76. Specific discussions of regulatee
requirenents related to inspection are provided in 10 CFR
70.55 and 76. 121, including a requirenment for NRC staff to
have i medi ate, unfettered accesstothefacility al ways and
access to records upon reasonable notice. Specific
references to criticality safety i ssues are provided in 10
CFR 70. 22, 70. 24, 76.35, and 76.89. The provisions of 10 CFR
70.22 and 76. 35 require that thelicense application contain
i nformation on the chem cal and physical formof SNM staff
techni cal qualifications, includingtrainingand experience;
description of equipnent and facilities; description of
procedures to protect health; and safety assessment of the
facility design bases. The provisions of 10 CFR 70.24 and
76.89 requireinstallationanduseof acriticality accident
monitoring alarm system Regul atory requirenents are
suppl ement ed by recomendati ons of Regul atory Gui des 3.1,
3.4, 3.43, 3.45, 3.47, 3.52, 3.57, and 3.58. The regul atory
gui dance identifies the safety criteria and procedures of
ANSI standards as general ly acceptabl e but not substitutes
for detailed criticality safety evaluation. Relevant ANSI
st andards cover adm nistrative practices; operations with
fissionable material outside reactors; storage of fissile
mat eri al s; handl i ng, storage, and transportati on of LWRfuel

out si de reactors, criticality al arm syst ens,
borosilicate-glass neutron absorpti on, and speci al actini de
el ement s. The requirenments of these ANSI standards are

i ncorporated into the i nspection procedures along with the
above nentioned regul atory requirenents.

The inspection procedures are organized according to the
m ni numset of el enents required for aregul at ee NCS program
Requi red programel enents address the follow ng functions:
(1) managenent and adm ni stration, (2) NCS eval uations, (3)
change control, (4) operating procedures, (5) mintenance
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procedures, (6) NCStraining, (7) NCS inspections, audits,
and i nvestigations, (8) criticality alarnms, and (9) energency
response.

Ef fici ent use of NRC staff and regul at ee resources i s based
in part on division of responsibilities between NRC
headquarters and region staff. Eval uation of the
progranmati ¢ aspects of the regulatee's NCS program is
identified as the responsibility of the headquarters staff
whi | e confirmation of i npl enmentation of the required program
elementsisidentifiedastheregionstaff'sresponsibility.
I n particular, reviewof the adequacy of regul at ees new NCS

eval uations and of appropriateness of NCS limts on
controlled parameters and NCS control systenms is the
responsi bility of headquarters staff. | mpl ement ati on of

limts and controls of ongoing operations to ensure safe
operation is confirnmed by the region staffs. Headquarters
staff reviews are anticipated on a biannual basis while
region inspections are expected to be on a quarterly
interval. Adoption of a performance-based success criterion
may result in decrease in frequency of inspections. NCS
reviews conducted in the license or certificate renewal
process establish a safety baseline and subsequent
headquarters inspections are focused on changes occurring
since the |ast headquarters inspection. The detail ed
gui dance presented bel ow addresses each of the program
el ements introduced above.

Verify, as usedinthe Headquarters i nspection procedure, is
t he process used by t he Headquarters i nspector to exam ne t he
techni cal and adm ni strative conponents of the regul atee's
NCS programt o det er mi ne whet her t he NCS programi s adequat e
to control the risk of criticality and to inplenment the
requi renments of thelicense or certificate. The verification
process has three el enents:

1. Technical examnation of the new or revised NCS
eval uations, including the basic assunptions and the
proper application of the calculational nethods, to
determine that the NCSlimts for controll ed paraneters
and NCS control systens are an adequate techni cal basis.

2. Exam nation of the adequacy of the managenent practices
toinplement the NCSlimts for controll ed paraneters and
control systens for the new or changed processes, which
constitute the adm nistrative conponent of the NCS
program

3. Assessnent of attitude of the operations staff that
shoul d have a sense of ownership for the NCS programand
shoul d denonstrate vigilance for the rigor of the NCS
program

Verification occurs when all three conponents are exam ned
and found adequate to assure NCS.
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e. Confirm as used in this procedure, is the process used by
the regional inspector to examne the admnistrative
conponents of the regulatee's NCS program to determ ne
whet her the NCS programis being effectively inplenentedto
control the risk of criticality and to inplenent the
requirenments of the license or certificate (that are not
subj ect to recent change and not i nspect ed by Headquarters).
The confirmation process al so has three el enents:

1. Examnation of the established NCS evaluations to
identifythe NCSlIimts for control |l ed paraneters and NCS
control systens.

2. Exam nation of the adequacy of the managenment practices
to inplement the NCS limts and control systens that
constitute the adm nistrative conponent of the NCS
program

3. Assessnent of attitude of the operations staff that
shoul d have a sense of ownership for the NCS programand
shoul d denonstrate vigilance for the rigor of the NCS
program

Confirmation occurs when all three conponents are exam ned
and found adequate to assure NCS.

f. The following definitions apply to terns used in this
pr ocedur e.

1. safe geonetry system - a system whose di nensi ons and
shape are such that a nuclear criticality event can not
occur for any conbi nati on of val ues of systemparaneters
including not limted to noderation; reflection; or
nucl i de mass, concentration, or enrichnent.

2. favorabl e geonetry system- a systemwhose di nensi ons and
shape are such that a nuclear criticality event can not
occur for any conbi nati on of val ues of systemparaneters
if the values of a subset of the paraneters are
mai ntai ned within specified limts.

3. contingency - a change or failure of process equi pment,
measurenent, or control systens; inadvertent human
action; change i n anbi ent conditions; or natural events
whi ch are consi dered unlikely.

4. accident pathway - a uni que set of events, sequential or
parallel in nature, which could lead to a nuclear
criticality event.

g. Several subsections of the inspection requirenents have
headi ngs wi t hout any requirenents. This is to let the
i nspect or know that a necessary portion of the regul atee's
NCS programis to be inspected by the regional staff.

03.01 Managenent and Administrative Practices for Nucl ear
Criticality Safety
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a. Pl ant Policy

Plant policy is expected to contain a discussion of the
i nportance of plant safety, including nuclear criticality
safety, in relation to production activities, e.g., plant
safety is as i nportant as pl ant operati on. Each individual,
regardl ess of position, would be ultimtely responsi bl e for
NCS in his or her owmn work area. The policy shoul d enmpower
each enployee to stop operations and to question the
supervi sor about safety requirenments and should prohibit
producti on whenever safety questions exist.

It i s expected that the manager woul d cause the policy to be
est abl i shed and provi de prograns for carrying out criticality
safety requirements. The policy should establish that all
reasonabl e efforts will be taken to reduce or elim nate the
potential for, and the consequences of, a criticality
acci dent. The status and adequacy of the NCS prograns shoul d
be reviewed at | east every two years. This policy would be
conmuni cated to t he pl ant staff t hrough general NCStraining
and through witten conpany procedures.

b. Pl ant Manager's Responsibility for Nuclear Criticality Safety

The Pl ant Manager is expected to accept overall
responsibility for NCS of operations and to show conti nued
interest in it. He or she is expected to delegate the

authority and assign responsibility for day-to-day
criticality safety of operations to |ine managenent. The
Pl ant Manager accepts responsibility by establishing an

organi zation where everyone, both i ndividually and
organi zationally, is held accountable for his or her
responsibilities for the NCS program Accountability is
mai ntained by informng the individuals of their

responsi bility, by providing NCStrainingsothat individuals
and organizations can understand and accept their
responsibility, and by vigilantly ensuring on a continuing
basi s that the del egated authority and responsibilities are
bei ng exercised properly.

The Pl ant Manager is also expected to provide personne

fam liar with the physics of nuclear criticality and with
associ ated safety practices to furnish technical guidance
appropriate tothe scope of the operations. Thiscriticality
safety functionis expectedto be, tothe extent practicable,
adm ni stratively i ndependent of operations. The appropri ate
nunber of such personnel can only be determ ned by plant
managenent. During inspections, theinspector can determ ne
t he adequacy of staff by assessing the tinmeliness of the
conpl eti on schedul e for the responsibilities assignedtothe
NCSF. The performance of safety evaluations can be
schedul ed, but the schedule nust be flexible to allow for
anal ysis of unexpected results that develop during the
eval uati on. The safety eval uati on process nust be shi el ded
from production pressures, although production priorities
shoul d be taken into account in establishing schedul es.
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The responsibility for establishing practices inplenenting
the NCS requirenments should be assigned through plant
i nstructions. Organizations responsible for fornul ati ng and
carrying out the NCS program should be shown in these
i nstructions.

Managenent is also expected to establish a neans of
nmonitoring the NCS program This would generally call for
del egation of operational reviews to the operations
managenent and peri odi ¢ i ndependent reviewof thecriticality
saf ety organization. The NCS safety commttee and/or
external comm ttees should do periodic reviews of the NCSF
and the NCS program for the plant manager.

Oper ati ons Managers' Responsibilities for Nuclear Criticality
Saf ety

Operati ons nanagers are expected to accept and carry out
criticality safety authority and responsibilities as
del egat ed by t he Pl ant Manager, and accept responsibility for
criticality safety for facilities under their control. These
managers are expected to ensure that the plant policy and
applicable criticality safety standards are effectively
i npl ement ed. These managers are expected t o showconti nui ng
interest in NCS by participatinginthe NCS programfunctions
such as training, audits, and identification of process
contingencies. These managers are expected to ensure that
appropriatetrainingis devel oped and provi ded to staff under
their control so that the staff has the skills to followthe

pr ocedur es. They are also expected to delegate
responsibility toline managers withintheir organi zation as
necessary, Yyet retain overall accountability for the

responsibility. These managers woul d al so be expected to
establish a nmeans of nmonitoring the NCS activities under
their control.

Oper ati ons managers are expected to denonstrat e owner shi p of
t he NCS programby bei ng conversant intheir responsibilities
for NCS and being able toidentify actions takento carry out
this responsibility. Actions should include assuring
availability of NCS Ilimts and controls in witten
procedures, controlling facility and process changes viathe
configuration control nethod, supporting the training of
staff, and directly observing on-the-floor conditions.

Managenent control prograns addressing t he establi shnment and
i npl ement ati on of desi gn basi s docunentati on, process safety
anal yses, operating procedures, training, configuration
control, incident investigations, audits, maintenance and
surveil l ance shoul d exi st. This docunentati on shoul d di scuss
informati on  about the progranmatic framework for
adm ni strative and procedural control s and t he organi zati onal
framework that allows the staff to i nplenment the prograns.
Enough detail shoul d be provided to all ow assessnent of the
organi zational and progranmatic structures to justify
reliance on adm nistrative and operational controls.
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d. Operations Supervisors' Responsibilities for Nucl ear
Criticality Safety

Each supervi sor i s expected to accept responsibility for the
saf ety of operations under his or her control by being
know edgeabl e i n t hose aspects of NCS about operati ons under
hi s or her control; by providing training and requiringthat
the personnel under his or her supervision have an
under st andi ng of procedures and safety consi derations such
t hat t hey may be expected to do their functions wi t hout undue
risk; by maintaining records of training activities and
verification of personnel understanding; by devel opi ng or
participating in the developnment of witten procedures
applicable to the operations under their control and to
mai ntain themto reflect current operations; by verifying
conpliance with NCS specifications for new or nodified
equi prent before its use (Verification may be based on
i nspection reports or other features of the quality control
system by requiring conformance with good safety practices
i ncl udi ng unanbi guous identificationof fissile materials and
good housekeepi ng; by reviewi ng active, criticality-safety-
rel ated procedures; and by participating in frequent (at
| east annual) reviews of operations to ascertain that
procedures are being foll owed and that process conditions
have not been altered to affect the NCS eval uation.

Oper ati ons supervi sors are expected to be conversant intheir

responsibilities for NCS and should be able to identify
actions taken to carry out this responsibility. Actions
shoul d i nclude assurance of availability of NCS limts in
written procedures, control of facility and process changes
tothe configurationcontrol method, support for training of

staff, and direct observations of on-the-floor conditions.

e. Nuclear Criticality Safety Function

The NCSF is expected to provide technical guidance
i ndependent of operations for the design of equi pnment and
processes and for the devel opment of operating procedures;
to maintain famliarity with current devel opments in NCS
st andar ds, gui des, and codes. Know edge of current nucl ear
criticality information should be nai ntained; toconsult with
know edgeabl e i ndi vi dual s to obtai n techni cal assi stance as
needed; to maintain famliarity with all operations within
the organization requiring NCS controls; to help wth
supervi si on, onrequest, intraining personnel; to conduct or
participate in audits of criticality safety practices and
conpliance with procedures as di rected by managenent; andto
exam ne reports of procedural violations and other
defi ci enci es for possibleinprovenent of safety practices and
procedural requirements and to report their findings to
managemnent .

Procedures and gui del i nes shoul d be established for routine
activities of the Nuclear Criticality Safety Function,
including participation in inspections, audits, and NCS
training programs, and for the performance of NCS
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eval uati ons. New or revised operating procedures shoul d be
reviewed by NCS staff. The routine activities of the NCSF
shoul d be done followi ng witten procedures approved by the
NCSF manager .

Support Function Managenent Responsibilities for Nucl ear
Criticality Safety

Support function managers (e.g., configuration control,
mai nt enance, project engi neering, accountability, physical
security, emergency preparedness, radiation protection, etc.)
are expected to carry out their responsibilities for NCS
within their areas of responsibility. The authorities and

responsibilities should be conveyed to all individuals in
each support nmanager's organization. Training must be
provi ded so that these individuals and their organi zations
can accept and fulfill their responsibilities.

Managenent | nvol venent in Providing Witten Admi ni strative
and Operating Procedures

Requi renent s shoul d be est abl i shed for devel opi ng, approvi ng,
and updating procedures. The approval process shoul d be
establi shed by the Plant Manager. Managenent shoul d be
involved with the devel opnent of operating procedures.
Bi enni al review of operating procedures should include
oper ati ons managenent and nucl ear criticality safety. Newor
revi sed procedures should at | east be revi ewed by the NCSF
and be approved by the operations manager.

The managenment control programrelatedtocriticality safety
shoul d be a docunented systemt hat descri bes adm ni strative
and technical pr ocedur es. Specific authorities,
responsi bilities, and duti es should be definedinthewitten
adm ni strative procedures. Such procedures shoul d prescri be
met hods for fornmulating, inplenmenting, and changing NCS
prograns.

Nuclear Criticality Safety Training

Managenment should establish NCS training requirenents.
Managenent shoul d provi de the NCStraining, and require that
personnel have an under st andi ng of t he procedures and safety
consi derations such that they may be expected to perform
their functions w thout undue risk to thenselves or their
co-workers. The training shoul d be perfornmance based so t hat

each individual has the skill and is expected to follow
operating procedures that identify NCSIimts and use of NCS
control systens. Records of training activities and

verification of personnel understandi ng shoul d be nai nt ai ned.

Nuclear Criticality Safety Advisory Comm ttee

The Pl ant Manager shoul d charter an advi sory conmttee for
assessing the NCS policy and program and making
recomendati ons for program inprovenment. As part of its
charter, the commttee should periodically assess each
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conponent of the program i.e., the nmanageability,
i npl ement ati on, and effectiveness of NCS prograns; audits,

i nspecti ons, and corrective actions; design basis
docunment ati on; mai ntenance and surveillance; training;
configuration control; and safety evaluations. The

assessnment should include an intensive and systematic
exam nation and should be distinct fromroutine audits and
should be conducted by a team with nulti-disciplined
personnel possessing the expertise necessary for proper
review of the progranms. At |east annually, the commttee
shoul d report to the Pl ant Manager on t he effi cacy of the NCS
program

03.02 Nuclear Criticality Safety Function

The NCSF i s expectedto performits functioninaccordwithwitten
procedures. Guidance for these aspects of the programis provided
i n paragraphs (a), (b), and (c) below. Guidance for i nspection of
NCS eval uations i s presented in paragraphs (d), (e), (f), and (g).
Gui dance for i nspection of inplenentation of NCSlimts and control
systens is provided Section 03.04.

a.

88015

Adni ni strati ve Procedures

The authority and responsibilities of the NCSF shoul d be
defined in adm nistrative instructions. The NCS techni cal
function is expected to develop and inplement procedures
governing activities under its control. Responsibilities
i nclude providing advi ce in process design; contributingto
devel opnent and review of operating and naintenance
procedures; evaluating proposed process changes; and
establishing NCS Ilimts and control systems in NCS
eval uations. Adm nistrative procedures for perform ng NCS
eval uati ons shoul d: 1) require formal and conprehensive
saf ety eval uations, 2) provide guidance to control safety
eval uati on format and content, 3) require safety eval uati ons
for all process changes and new processes, 4) require
eval uati on of reports of nonroutine events and reportingto
pl ant managenent, and 5) require periodic revalidating and
updating, as necessary, safety analyses and related
docunmentation to ensure consistency with the current
processes.

Procedures should be established to ensure managenent
approval of designs in which safe geonetry is not used for
criticality control. Useof criticality controls, other than
saf e geonetry, should require docunented justification and
managenent approval when NCS is based solely on use of
adm ni strative controls.

Qualification of Staff

Staff managi ng, performng, or reviewingcriticality safety
eval uati ons are expected to have appropriate educati onal
background. Conpletion of a bachelors degree in physics,

engi neering, or physical sciences is considered m ni num
educati onal background. The NCSF manager i s expectedto have
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at least one years experience in the admnistration of
criticality safety prograns in additionto at | east two years
of performng safety evaluations. Individuals performng
saf ety eval uations should have one year of training in
perform ng safety eval uations and in the inplenmentation of
t he NCS program | ndividual s perform ng i ndependent revi ews
of evaluations are expected to have at |east two years
experience doi ng NCS eval uati ons and at | east one year of
experience at the conpany's facility. NCS staff should
mai ntain famliarity with developnments in NCS through
att endance at NCS techni cal neetings, continuing education
prograns, and personal contacts with other NCS specialists.

c. Validation of Mthods

Use of experinmental data is the preferred nethod for
establishment of NCS |Iimts for a given process system
Val i dat ed cal cul ati onal net hods may be used wi t hout directly
appl i cabl e experinmental data. Validation nmeans conpari son of
critical mass experimental results wth mthematical
predictions for the experinental systens to establish the
bi as and range of applicability. The bias and t he uncertainty
inthe bias should be i nvestigated and quantified. The area
of applicability of the cal cul ati onal nmet hod may be ext ended
beyond or between the range of experinents by trending the
bi as between experinmental and cal cul ati onal results. The
area of applicability of the validated nmethod should be
clearly defined. A report describing the experinental
conditions, the calculational nethod, nodel data (cross
sections, extrapolation lengths, etc.), calculational
results, the bias, bias uncertainty, and range of
applicability shoul d be prepared and mai nt ai ned.
I nstallati on and updating of conputer codes should be
controll ed under a procedure that confirnms mathenmati cal
operations and code predictions.

d. Nuclear Criticality Safety Eval uations

Process evaluations are expected to be provided in
docunment ation that contains a description of the process
physi cal , chem cal, and equi pnment condi ti ons; consi derati on
of normal and of f-normal conditions (process conti ngencies);
analysis of criticality states for normal and abnornal

condi tions; and establishment of NCS Iimts and contro

systens. In this context, storage and transport of SNM
material is considered to be a type of process operation.

The descri ption of process chem cal, physical, and nucl ear
characteristics provides a basis for postul ati on of nucl ear
mat erial states within the unit operation. Descriptions of
mat eri al characteristics, equi pnment configurations, process
operations, and potential internal and external events are
used to identify all possible normal and abnornmal states of
t he process. Types of internal events that should be
consi dered i nclude, but are not limted to, fire, inproper
operation of equiprment, and equipnment failure. Types of
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ext ernal events that shoul d be consi dered i ncl ude eart hquake,
t ornado, and fl ood.

Event s or conti ngenci es occurringin an acci dent pat hway may
be identified from operational experience or using hazard
eval uati on techniques. Common node failures nust be
considered in devel opi ng acci dent scenarios. Acceptable
hazard eval uati on t echni ques i ncl ude t he What | f, Checkli st,
Hazard and Operability (HAZOP), Failure Modes and Effects
(FMEA), and Faul t/Event Tree anal yses. Besi des t he NCSF
staff, operations supervisors and operators are expectedto
contribute to the identification of contingencies.
Conti ngencies for process conditions |eading to potenti al
criticality conditions are expected to be docunented in the
NCS eval uati on.

The acci dent pat hways identified in the NCS eval uation are
reviewed by NCSF to establish that two or nore unlikely,
concurrent, and i ndependent changes i n process conditions are
required before criticality could occur. Two NCS control
systens nust be established as barriers for each potenti al
acci dent pathway. Control systens may be used as barriers
for multiple pathways i f two i ndependent controls are shown
to be operative for each identified pathway.

Passi ve, active engi neered, or adm nistrative controls are
used to ensure conformance to the double contingency
principle and should be identified in a formal process.
Passive engineered controls are preferred to active
engi neered controls and active engineered controls are
preferred to admnistrative controls. Use of only
adm ni strative controls should be justified in witing.
Preference should be given to diversity of controls to
provi de some nmeasur e of defense agai nst si ngl e node fail ure.

e. | ndependent Revi ewof Nuclear Criticality Saf ety Eval uati ons

An i ndependent review of each criticality evaluation is
requi red for NCSF approval of the proposed process change.
This requirement is consistent with the doubl e contingency
principleinthe sense that no single analytical error should
al l ow unsafe conditions to occur. A cl ear, unanbi guous
description of the assunptions, analytical nethod, and
results in an NCS evaluation is a required basis for the
revi ew. The independent review nust be performed and
docunment ed by a qualified NCS eval uator.

f. Safety Criteria

Before start-up of any process, an NCS eval uationis required
to provi de assurance that each unit and the entire processis
adequately subcritical wunder both normal and abnornal
operating conditions. Critical limts nmay be derived from
experimental data or fromvali dated anal ytical nmet hods. The
eval uati on shoul d show t hat margi ns of safety that satisfy
pl ant safety requirenents are applied to just critical or
slightly subcritical limts. The margins of safety can be
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identifiedinplant safety criteriaandinthe NRCIicense or
certificate. Normally the failurelimt (FL) is cal cul at ed
to define the just critical system i.e., keff =1.0. The
safety limt (SL) is determ ned (e.g., keff =0.97) to define
the facility shutdown and i nvestigationlimt. Thelimting
condition for operation (LCO should be calculated (e.qg.,
keff = 0.95) to define the operating |level for notifying
pl ant managenment of nonroutine operation. The routine
operating limt should be set by operations to protect the
LCO. Not all regul atees use the four limts; however, the
mar gi ns of safety for any process shoul d be | arge enough t hat
engi neered control systens and/ or operators can detect that
a safety margi n has been | ost, thereby allowi ng corrective
action to be taken before the process goes critical.

03.03 Plant Activities

a. Pl ant Tour

The pl ant shoul d be toured to gain an overall inpression of
NCSinthe plant and to beconme famliar with all operations.

b. Observe Operations/|Inplenentation of New Saf ety Eval uati ons

During the revi ewof NCS eval uati ons conpl eted since the |l ast

Headquarters inspection, identify required managenent

functions, equi pnment conditions, NCSIlimts for controlled
par amet ers and NCS control systens, and operator and support

staff activities that contribute to safe operation. Field
verification of the new requirenents in these safety
eval uati ons should be the focus of this inspection effort.

Oper ati ng procedures should contain NCS|Iimts on controlled
paranmeters and operating instructions for NCS control

systens. Exam nation of process equi pnent should verify the
conditions assuned inthe safety eval uati on and t he presence
of controls identifiedinthe evaluation. Observations and
di scussi ons wi th operators should verify that operators know
and under st and process conditions, NCSlimts on controll ed
par anmet ers and operation of NCS control systens, and fol | ow
pr ocedur es. Review and observation of nmaintenance,

cal i bration, and surveillance activities should verify that

these activities are done on schedul e and neet functional

requirenents.

03.04 Configuration Control Programfor Nuclear Criticality Safety

Revi ew of the NCS configuration control system focuses on
formalization of the system capabilities of the system
contents of docunments in the system and control of
interaction between NCS and other plant functions. The
configuration control programis expected to nmaintain design
basis docunentation and technical support information,
i ncl udi ng operating, mai ntenance, calibration, and testing
procedures current and accurate so that the operations staff
knows t he st at us of equi pnment under their control and t he NCS
staff can use t he docunent ati on when doi ng saf ety eval uati ons
or systemreviews.
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a. Pr ogr am

The configuration control programshould be well devel oped
and docunent ed. The records generated and mai nt ai ned shoul d
i nclude I ntegrated Saf ety Anal ysi s (1 SA) conponents, such as
siting features that affect safety (fl ooding, seisnology,
etc.); facility and process descriptions; hazard anal yses for
each unit process; safety anal yses that establishlimts and
controls; maintenance, calibration, and surveillance
procedures; operating procedures; trainingrequirenents; and
i nspection and audit procedures.

b. Nuclear Criticality Safety Eval uations

Unit operations are individual stages in aprocess area. All
NCS eval uati ons should be maintained in the configuration
control system and should identify the process, process
equi prent, all pathways to accidents, NCS limts on
controll ed parameters, the two or nore NCS control systens
interrupting each pathway and requirenents for training,
postings, etc. established by the safety evaluation. The
saf ety eval uati on should clearly docunent all assunpti ons,
anal yti c net hods, and i ndi vi dual s doi ng t he eval uati on. The
i ndependent reviewer, the review process, and the review
results should be identified and docunent ed.

C. Mai nt enance, Cali bration, and Surveill ance of Saf ety Syst ens

Based on the safety eval uati on and change process, safety
rel at ed mai nt enance, cal i bration, and surveillance
requirenments will beidentified. These requirenents shoul d
be done by qualified staff through witten procedures
mai nt ai ned within the configuration control program The
requi renents are expected to include coordination wth
operations, |ockout procedure, and return-to-service steps.

d. Pr ocedur es

Oper ati ng procedur e shoul d be based on i nf or mati on mai nt ai ned
inthe configurationcontrol systemand shoul d be mai nt ai ned
inthe system During devel opnment the procedures shoul d be
comment ed on by those affected by the procedures and those
responsi bl e for procedure devel opnent. The procedures shoul d
contain step-by-step actions and identify NCS limts and
controls, necessary conditions for start-up, operation and
enmer gency shutdown, and special warnings about hazardous
si tuations.

e. Configuration Control Change Procedures

The change procedure is intended to guide the regul atee's
staff in initiation of the change process; devel opnent,
revision, and mi ntenance of docunent s; and the
identification of new managenent functions (retaining,
mai nt enance, audits, etc.).

f. Configuration Control Training
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Pl ant staff should be trained to use the configuration
control systemto enhance safety, inplenent change, and be
responsi ble for conformance to the configuration control
system This ranges fromconplying with operating procedures
to the nore conpl ex change control process.

03.05 Nuclear Criticality Safety Change Control

a. Docunent ati on

Change i n exi sting processes or install ati on of newprocesses
shoul d be governed by witten procedures. The procedures
shoul d requi re docunent ati on of safety revi ewof the proposed
change; identification of and verification of conpletion of
support activities, such as devel opnent or revision of
oper ati ng, mai ntenance, calibrations, and testing procedures;
and verification of preoperational testing before start-up.
The progress of a proposed change, including all required
activities, should be docunented. This inspection activity
is intended to review the change control process.

b. Verification

Thi s inspection nodul e verifies for changes since the | ast
i nspection that the change control procedure has been
fol |l owed and docunented. The tracking record of docunents
prepared in the change process should be conplete and
avai l able within the configuration control system before
operation of the changed process.

03. 06 Operating Procedures

Operations towhich NCSis pertinent are expected to be governed by
written procedures. All persons participatinginthese operations
shoul d understand and be famliar with the procedures. The
procedures should specify all parameters they are intended to
control. They shoul d be such that no single, i nadvertent departure
froma procedure can cause a criticality accident.

Operating procedures are also expected to ease the safe and
efficient conduct of the operation. The procedures should be
organi zed and presented f or conveni ent use by operat ors and shoul d
be free of extraneous material.

Requi renment s shoul d be established for the contents of operating
procedures. The contents shoul dinclude process operatinglimts,
sequence of steps to be taken under upset conditions, safety
systens and functi ons, precautions, and warni ngs. The procedures
should address all aspects of operation including startup,
t enporary operation, and shutdown. Instructions and criteria for
a shutdown and actions to be taken during abnormal operations
shoul d be specified, includingthelimts selected for a comitnent
to action.

A specific procedure shoul d be establi shed that ensures managenent

approval of designs in which safe geonetry is not used as the
met hod for criticality control. Use of nuclear criticality
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controls, other than safe geonetry, should require docunented
justification and managenment approval.

Speci al controls should be specified for solution transfers from
favorable to nonfavorable geonetry vessels, preventing the
accurmul ation of fissile material in process equi pnent, verifying
the isotopic content of incomng cylinders, and backflow
preventi on.

Requi rements should be established for nmeasurenent control.
Measur ement techni ques enpl oyed should be identified and the
technical basis for their validity provided.

Requi rement s shoul d be est abl i shed for noderati on control within an
Emergency Plan or a Prefire Pl an.

a. Nuclear Criticality Safety Limts and Controls

Approved witten operating procedures, posting, and | abels
are expectedto effectively inplenent thelimts and controls
specifiedinthe NCS anal yses. The written procedures should
clearly specify and uniquely highlight the paraneters,
limts, and actions necessary to provide criticality safety
as specified in the NCS anal yses. Sonetines, criticality
saf ety specific procedures containingthisinfornmation nay be
devel oped for a given operation.

b. Nuclear Criticality Safety Participationin Establishnent of
Procedures. [Region Staff responsibility.]

c. Docunent Control of Operating Procedures. [Region Staff
responsibility.]

d. Operators Trained in Operating Procedures. [Region Staff
responsibility.]

e. Deviations From Procedures. [Region Staff responsibility.]

03. 07 Maintenance for Nuclear Criticality Safety

a. Schedul ed Mai nt enance and Cali bration

The plant i s expected to have a nai ntenance and cal i bration
programfor all of the NCS control systens identifiedinthe
criticality safety eval uations. These systens could be
i nstrunentation, such as tenperature and | evel nmonitors, or
physi cal systenms such as barriers, constraints, neutron
absorbers, etc. For these systens, NCS depends on conti nued
mai nt enance of the systenms and calibration of the
i nstrunentati on. Docunment ation, preferably the safety
anal yses, should identify the expected maintenance and
calibration requirenents for these systens.

Since NCS depends on these safety systens, it is very
i nportant that any change to the systens be carefully
consi dered to avoi d unanti ci pated consequences. All owabl e
repl acenent parts should be documented in procedures,
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preferably t he mai nt enance procedure for the safety system
Al'l changes to the safety systemnust be approved by t he NCSF
before installation. Aconfiguration control systemshoul d
be in place to control these replacenent parts.

Witten Procedures for Maintenance and Calibration. [Region
Staff responsibility.]

Training of Maintenance Personnel. [ Region Staff
responsibility.]

Functi onal Testing. [Region Staff responsibility]

Nuclear Criticality Safety Training

New St af f

A training programshould be in place that ensures that all
staff havi ng unescorted access to SNMar eas recei ve traini ng
on t he NCS program i ncl udi ng each i ndi vidual's authority and
responsibility for NCS, and the enmergency program I n
addition, the training programshoul d ensure that each SNM
handl er receives on-the-job training and is tested to the
supervi sor's satisfactionto confirmthat the SNMhandl er has
the required skill to conformto the witten procedures for
his or her operation. Witten records of this training
should be readily available to and used by operations,
mai nt enance, and support function supervisors maki ng work
assignnments in SNM ar eas.

The NCS staff woul d be expected to help in the devel opment
and approval of the NCS training prograns, and to assist in
the training if requested.

Retraining by Position - Managers., Supervisors, Operators

The NCS training programs should also ensure that each
i ndividual within the organization, including managers,
techni cal , supervi sors, and operators, recei ves
performance-based training (knowl edge and skills) to
understand his or her organizational authority and
responsibility for nuclear criticality safety. Each
i ndi vi dual at the plant is expected to understand his or her
role and responsibility for nuclear criticality safety.

Training Curricula

The NCS training prograns are expected to be performance
based, with training proportional to the position of
responsibility. The criticality safety training curricula
for all staff having access to SNM areas are expected to
contain nost core elenents, including:

! A discussion of the fission process, kinetic energy
rel eased during a fission burst, radiation released
during the burst and followi ng the burst, and health
effects fromthe criticality.
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A description of the neutron behavior in fissioning
systens and of the plant control paraneters used to
prevent plant criticality.

A di scussion of the causes of accidents or significant
events, neans of accident term nation, and |essons
| earned from past incidents and acci dents.

A di scussion of therequiredresponsetothecriticality
al armsignal and to pl ant policy and emergency response
pr ocedur es.

Testing and Records. [Region Staff responsibility.]

Nuclear Criticality Safety Inspections, Audits, and

| nvesti gati ons

a.

88015

| nspecti on Program

The regul atee i s expected to have a sel f-inspection program
that ensures that suspected or known violations of
criticality safety requirenents are pronptly identified and
acted upon with NCS guidance in a reasoned and controll ed
manner. The program should require that every i ndividual
havi ng unescorted access t o SNMar eas report all suspected or
known vi ol ati ons of NCS requirenments and procedures to the
area supervisionandinwiting tothe NCSF. This reporting
shoul d be "penalty free" and shoul d be strongly encouraged so
t hat managenent can take corrective action. The
sel f-inspection programis expected to be formalized as a
part of the criticality safety program and docunented by
pr ocedur e.

The sel f-inspection programis al so expected to require that
area managenment representatives and NCS staff routinely
i nspect and audit all areas with SNM All operations shoul d
be revi ewed frequently (at | east annual ly) to ascertainthat
procedures are being foll owed and that process conditions
have not been altered to affect the NCS eval uation. These
revi ews shoul d be conducted, in consultation wi th operating
personnel , by individuals who are know edgeabl e i n NCS and
who, to the extent practicable, are not inmmediately
responsi bl e for the operation. These audits should incl ude
overall criticality safety practices and conpliance with
procedures. Results of these reviews are expected to be
docunmented and transmtted to nanagenent.

The sel f-inspection programis al so expected to require that
corrective actions be done in a reasoned, controll ed manner
by written instructions reviewed by the NCSF

Audit Program

The regul atee i s expected to have an audit programto assess
t he adequacy of the NCS program at |east annually. This
audit program should be a managenent responsibility. A
formal report of the audit teamshoul d be forwarded to pl ant
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managenent and to appropriate plant staff. Corrective
actions for violations of witten requirenents should be
assigned to i ndividuals and shoul d be schedul ed. The pl ant
management is expected to accept or reject each audit
recomendati on, assignresponsibility for corrective acti on,
and schedul e and nonitor the progress of the corrective
action in a tinely manner.

| nvesti gati on Program

The criticality safety programof the regul atee i s expected
to have awittencriticality safety incident investigation
program and a trained cadre of incident investigators
know edgeable in criticality safety and operations. The
programis expected to be structured such that events are
promptly reported internally to managenent and the nucl ear
criticality staff and events are screened pronptly to deci de
whet her an investigation and/or NRC notification is
appropriate. The procedures are expected to identify the
process t hat operations, managenent, and nucl ear criticality
staffs are expected to follow when an event is identified.

A procedur e shoul d govern the classification and reporting of
violations of criticality safety limts, criticality safety
steps in procedures, criticality safety procedures, technica
standards, and equipnent failures that decrease the
criticality safety margin

A report by the investigation team should be forwarded to
pl ant managenent and t o appropri ate plant staff. Recomrended
corrective actions, root causes, and | essons | earned fromt he
i nci dent shoul d be identified. Plant nanagenent i s expected
to accept or rej ect each recommendati on, assign
responsibility for corrective action, and schedule and
nmonitor the progress of the corrective action in a tinmely
manner .

Corrective Actions

Foll owi ng recovery from a criticality limt violation,
corrective actions should be devel oped and carried out to
reduce the probability of reoccurrence of the problem

Criticality Alarm Monitoring Systens

Syst em Desi gn

The regul atee is expected to have a criticality accident
al armsystemthat, at a m ni num conforns to the requirenents
of ANSI/ ANS- 8. 3- 1986. The initial conformance of the
regul atee's systemis expected to be addressed during the
| i censing process. Addi ti onal review of the design and
i npl ement ati on of the design in the plant is expected when
changes, either to the alarmsystemor to the plant, occur
that m ght affect thecriticality alarmsystens performnce

Ot her key design features include: provisions for dual
det ector coverage of all areas; electronic logic requiring
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two detectors are in the alarm node before sounding the
al arm audi o al arnms and, as necessary due to noise | evels,
other types of alarms covering all areas that could be
affected by a criticality; systemsurveillance to warn of
detector failure; and the availability of secondary energency
power .

System Sensitivity

Witten procedures are expected to specify alarmset points
to be used to show when radiation |levels exceed the
regulatory limts. The procedures should al so provide for
control of access to the alarm set points to prevent
i nadvertent nodification of the set points.

System Testing. [Region Staff responsibility.]

Nucl ear Criticality Safety Energency Response

Enmer gency Pr ocedures

The planned response by the regulatee to a nuclear
criticality accident or NIM 33 alarm is expected to be
outlined in energency response procedures approved by
managenent . Off-site organi zati ons expected to provide
assi stance during energencies should be informed of
condi tions that m ght be encount ered and shoul d be hel ped in
preparing suitable emergency response procedures.

Nucl ear criticality safety precautions for firefighting
shoul d be i ncluded i n the enmergency procedures. The on- and
off-site emergency response personnel, including fire
response personnel, should be provided with guidance and
adequately trained on fightingfiresinfuel handling areas.

A Prefire Plan should be available for any facility or

process in which the threat of fire and criticality exists
due to the addition of nmoderator or disruption of materi al

because of firefighting is a concern. The plan should
include criticality safety considerations and should be
approved by the cognizant criticality safety organization.

Controlled Evacuation of Personnel. [ Region Staff
responsibility.]

Accounting of Personnel. [Region Staff responsibility.]

Controlled Reentry. [Region Staff responsibility.]

Testing of Monitor Alarm System [ Region Staff
responsibility.]
Drills. [Region Staff responsibility.]

04 RESOURCE ESTI MATE
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An inspection performed using this inspection procedure is
estimated to require 80 hours of inspector resources. Thi s
estimate is only for the direct inspection effort and does not
i nclude preparation for and docunmentation of the inspection.
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